Geniposide attenuates insulin-deficiency-induced acceleration of β-amyloidosis in an APP/PS1 transgenic model of Alzheimer's disease.
Our previous studies have shown that geniposide plays an essential role in glucose-stimulated insulin secretion from pancreatic β cells and also antagonizesAβ1-42-induced cytotoxicity examined using a primary cortical neuron assay. However, the mechanism by which geniposide appears to regulate insulin signaling in the brain is presently not well understood. In this study, we administered streptozotocin (STZ) to induce insulin-deficiency in an AD transgenic mouse model, and investigated the effects of geniposide on the β-amyloidogenic processing of amyloid precursor protein (APP) using in vitro and in vivo models. Our results indicate that treatment with STZ (90 mg/kg, i.p., once daily for two consecutive days) induced significant reduction in peripheral and brain insulin levels in both wild-type and APP/PS1 transgenic mice. Administration of geniposide for 4 weeks significantly decreased the concentrations of cerebral β-amyloid peptides (Aβ1-40 and Aβ1-42) in STZ-treated AD mice. Further experiments showed that geniposide up-regulated the protein levels of β-site APP cleaving enzyme (BACE1) and insulin-degrading enzyme (IDE), and decreased the protein levels of ADAM10 when examined using a primary cultured cortical neuron assay and in STZ-induced AD mice. Meanwhile, geniposide also directly enhanced the effects of insulin by reducing Aβ1-42 levels in primary cultured cortical neurons. Taken together, our findings provide a mechanistic link between diabetes and AD, and is consistent with the notion that geniposide might play an important role on APP processing via enhancing insulin signaling and may convey a therapeutic benefit in AD.